Abstract
Biowide of rotational fields that were not included in reference data (Fig. 2b, 3) .
The environmental expansion of ecospace, which was measured as the amount and amounts of dead wood in late successional habitats (Fig. 4) . Spatial and temporal continuity arthropods and macrofungi and lowest for gastropods and lichens (Appendix E). There was no We collected 1774 species of macrofungi (corresponding to 54 % of the number of species (21 %). For all groups except macrofungi, the number of species found was higher in 3 3 4 natural (n = 90) than in cultivated (n = 40) sites, but across taxonomic groups, plantations and particularly important in harboring unique species of macrofungi (Table 2, Appendix F). The (range: 0.86-0.99), but highest for gastropods and spiders and lowest for gallers and miners 3 3 9 (Table 2 ). Species accumulation curves for three habitat categories (arable, plantation and The inventory was unprecedented in detail for Denmark and resulted in a total of 110 new 3 4 2 macrofungi, 1 new lichen and 32 new invertebrate species (of which 12 were gallers and miners 3 4 3 and 3 spiders) that had not previously been documented in Denmark (Table 2) .
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Turnover of plant communities among sites was adequately described by the NMDS 3 4 5 ordination, which accounted for 81 % of the variation in plant species composition (when 3 4 6 correlating the original distance matrix with distances in ordination space, 3-dimensional, final 3 4 7 stress = 0.102) of which 26 %, 26 %, and 11 % could be attributed to axis 1, 2 and 3, of the variation in species composition (3-dimensional, final stress = 0.146) of which 35 %, 21 % 3 5 0 and 14 % could be attributed to axis 1, 2, and 3, respectively. The major gradients in plant however succession and fertility swapped with succession as primary gradient (NMDS1) and 'richness' as well as observational plant community composition (as represented by NMDS axes 3 6 2 1-3) and eDNA OTU composition were both strong and confirmative for a recovery of plant 6). Plant diversity (richness and composition) inferred from soil derived DNA thus resembled 3 6 5 similar metrics derived from direct observation of plant communities, which has also been 3 6 6 investigated in more detail in [40] . We found cross-correlations among species richness of 3 6 7 different taxonomic groups to be predominantly positive or non-significant (Fig. 7) . Negative 3 6 8 correlations typically involved insect taxa like Diptera, Lepidoptera, and Orthoptera and e.g. Fungi. Using ecospace as a conceptual framework [15], we developed a sampling design for mapping surveyed sites, covering a tiny fraction (0.0005 %) of the total land area of Denmark, we main environmental gradients found across Denmark. Turnover of plant and macrofungi 3 9 0 communities was significantly linked to moisture, light and fertility and allows us to generalize 3 9 1 relationships between environment and biodiversity derived from local measurements to a large 3 9 2 spatial extent. We note that the use of stratified random sampling implies a biased representation 3 9 3 of rare and common environmental conditions. On the other hand, a completely random contribution to the total biodiversity may have been missed. Our results indicate that our sampling design and site selection was successful both regarding unbiased taxonomic coverage in geographic regions and habitat types. While the ecospace framework helped structure our sampling, it also proved challenging with plant species is easy, accounting for the relative contribution of each species to total biomass and 4 0 7 measuring the availability of different biotic resources such as dead wood, woody debris, litter, 4 0 8 dung, flowers and seeds is much harder but likely to be highly important as indicated by the 4 0 9 differences across habitat types. Finally, spatial and temporal continuity is hard to quantify due derived community turnover occur gradually over time. We estimated spatial continuity using the dependency on spatio-temporal continuity depend on the mobility, life history and habitat 4 1 6 specificity of different species. Our estimate of temporal continuity were also limited by the 4 1 7 availability of aerial photographs and maps, which while not perfect, is good relative to other 4 1 8 parts of the world. Despite these constraints, our estimates of spatial and temporal continuity varied among sites and were uncorrelated, which allowed us to statistically test for their relative 0.5, which we consider adequate for cross-site comparisons. We spent more than half of the largest fraction of the total biota and, for many species, the adult life stage is short-lived, highly did not obtain full coverage of all species in every habitat category, the relative distribution of Although methods for DNA extraction, amplification, sequencing and bioinformatics distributed species remains a challenge. We pooled and homogenized large amounts of soil, soil. These methods are promising for biodiversity studies of many organism groups that are 4 6 0 otherwise difficult to sample and identify (e.g. nematodes, fungi, protists, and arthropods). High from complete and the taxonomic annotation of reference sequences are often erroneous. Furthermore, for many groups of organisms, we have still only described and named a fraction of 4 6 8 the actual species diversity, and the underlying genetic diversity within and between species is 4 6 9 largely unknown for most taxa, leading to uncertainties in OTU/species delimitation and
taxonomic assignment of sequence data. This also means that ecological interpretation of
OTU/species assemblages assessed by eDNA is largely impossible as there is little ecological
knowledge that can be linked to OTUs. Thus, for eDNA-based biodiversity assessment to further
mature, molecular biologists, ecologists, and taxonomists need to work closely together to
produce well-annotated reference databases. Our environmental samples for eDNA, including
soil and litter samples as well as extracted DNA will be preserved for the future. This material
represents a unique resource for the further development of methods within ecology and eDNA.
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As more efficient technologies become available in the future, it will be possible to process this species occurrence, OTU data and environmental variation. We have presented a comprehensive sampling design to obtain a representative, unbiased sample 4 8 2 of multi-taxon biodiversity stratified with respect to the major abiotic gradients. By testing and
evaluating the sampling design, we conclude that it is operational and that observed biodiversity
variation may be attributed to measured abiotic and biotic variables. We developed our sampling
design based on the ecospace concept, and with this study, we took the first step towards general through time we believe the sampling design is also useful for monitoring biodiversity i.e. Additional file 2: Appendix B: Sampling design for data collection. perceived areas of high species richness, arable land and plantations. Availability of data and material
The datasets used and/or analysed during the current study are available from the corresponding
author on reasonable request.
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